CLAIMS: 


^ A method of depositing an aluminum nitride comprising layer 
over a semiconductor substrate comprising: 

positioning a semiconductor substrate within a chemical vapor 
deposition reactor; and j 

feeding ammonia and at least one compound of the formula R3AI, 
where "R" is an alkyl group or a mixture of alkyl groups, to the 
reactor while the substrate is at a temperature of about 500°C or less 
and at a reactor pressure from abcmt 100 mTorr to about 725 Torr 
effective to deposit a layer comprising aluminum nitride over the 
substrate at such temperature and/ reactor pressure. 

J 

2. The method of claim 1 wherein substrate temperature and 

t 

reactor pressure are maintained substantially constant during the feeding 

i 

and deposit. j 


3 The method of claim 1 wherein substrate temperature is 
greater than or equal to about 250°C during the feeding. 


4. The method of claim 1 wherein substrate temperature . is 
from about 380°C to about 420°C during the feeding. 

5. The method of claim 1 wherein the aluminum nitride is 
substantially amorphous. 
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6. The method of claim 1 whe^in the reactor is void of 
plasma during the depositing. 

I 

t 

/ 

7. The method of claim 1 wherein ^ e compound comprises 
triethylaluminum. 

8. The method of claim' 1 wherein the compound comprises 
trimethylaluminum. 



9. The method of .claim 1 wherein the compound comprises at 
least two different alkyl groups. 


10. The method of claim 1 wherein the compound comprises at 
least one methyl group and at least one ethyl group. 
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1L^ A method of forming DRAM circuitry comprising: 
forming a first capacitor electrode over a substrate; 
feeding ammonia and at least one compound of the formula R3AI, 
where "R n is an alkyl group or a mixture of alkyl groups, to a 
chemical vapor deposition reactor within which the substrate is received 
while at a temperature of about 500°C or less and at a reactor 
pressure from about 100 mTorr to about ,725 Torr effective to deposit 
a capacitor dielectric layer comprising aluminum nitride over the first 
capacitor electrode; 

forming a second capacitor electrode over the aluminum nitride 
comprising capacitor dielectric layer; and 

providing a DRAM word line comprising a gate of a field effect 
transistor which has a pair/[ of source/drain regions, one of the 

L 1 

source/drain regions being provided in electrical connection with the first 

1/ 

capacitor electrode, the other of the source drain regions being provided 

in electrical connection with 'a DRAM bit line. 

/ 

/ 

/ 

12. The method c/f claim 11 wherein the compound comprises 

triethylaluminum. / 

/ 

/ 

13. The method of claim 11 wherein the compound comprises 

/ 

trimethylaluminum. 

i 
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14. The method of claim 11 whereip the compound comprises 
at least two different alkyl groups. 

15. The method of claim 11 wheVein the compound comprises 
at least one methyl group and at least /one ethyl group. 

16. The method of claim ll/ wherein substrate temperature is 
greater than or equal to about 250?C during the feeding. 

17. The method of claim/ 11 wherein substrate temperature is 
from about 380°C to about 420?C during the feeding. 


18. The method w claim 11 wherein substrate temperature and 


ittainid substantially constant during the feeding 


reactor pressure are ma 
and deposit. 


19. The method /of claim 11 wherein the aluminum nitride is 
substantially amorphous 



20. The method of claim 11 wherein the reactor is void of 
plasma during the depositing. 
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^21 . D^AM circuitry comprising: 

an array of word lines forming gates of field effect transistors and 
an array of bit lines, individual field effect transistors comprising a pair 
of source/drain regions; and 

a plurality ofViemory cell storage capacitors associated with the 
field effect transistors^ individual storage capacitors comprising a first 
capacitor electrode in\ electrical connection with one of a pair of 
source/drain regions of oVe of the field effect transistors and a second 
capacitor electrode, a cap\citor dielectric region received intermediate 
the first and second capacitor electrodes, the region comprising 
aluminum nitride, the other of the pair of source/drain regions of the 
one field effect transistor being\in electrical connection with one of the 
bit lines. 


22. The circuitry of claim 21 wherein the region contacts each 
of the first and second capacitor electrodes and consists essentially of 
aluminum nitride. 



23. The circuitry of claim 21 wherein the region contacts each 
of the first and second capacitor electrodes and consists essentially of 
aluminum nitride and native oxide formed oij at least one of the first 
and second capacitor electrodes. 
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^4. The circuitry of claim 21 wherein the region contacts each 

of the first and second capacitor electrodes and has a thickness less 
than or ecbal to 60 Angstroms. 

25. Th \ circuitry of claim 21 wherein the region contacts each 
of the first and \econd capacitor electrodes and has a thickness less 
than or equal to 5Q, Angstroms. 

26. The circuitrXof claim 21 wherein the region contacts each 
of the first and second Vapacitor electrodes, consists essentially of 
aluminum nitride, and has\a thickness less than or equal to 60 
Angstroms. 

27. The circuitry of claim fi wherein the region contacts each 
of the first and second capacitor electrodes, consists essentially of 
aluminum nitride and native oxide formeid on at least one of the first 
and second capacitor electrodes, and has a\thickness less than or equal 
to 60 Angstroms. 


28^ The circuitry of claim 21 wherein th\ aluminum nitride is 
substantially amorphous. 
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s 2£. A method of forming a field emission device comprising: 
fo rming anv electron emission substrate comprising emitters; 
providing the emission substrate within a chemical vapor deposition 
reactor; 

feeding ammo&ia and at least one compound of the formula R3AI, 
where "R" is an alkyl group or a mixture of alkyl groups, to the 
reactor while the electron emission substrate is at a temperature of 
about 500°C or less amd at a reactor pressure from about 100 mTorr 
to about 725 Torr^eff^ctive to deposit a layer comprising aluminum 
nitride over at leg^-aT jbortion of the emitters; and 

after the deposit, loining the electron emission substrate with an 
electron collector substrata 


30. The method of claim 29 wherein the electron collector 

substrate comprises a facen plate comprising phosphor, and comprising 

■\ 

forming the device to comnrise a field emission display. 


31. The method oflclaim 29 wherein the electron emission 
substrate comprises a conductive extraction grid formed outwardly of and 


spaced from the emitters, the\deposit occurring after formation of tfiev 
extraction grid. 
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32. The Imethod of claim 29 wherein the electron emission 
substrate comprises a conductive extraction grid formed outwardly of and 
spaced from the emitters, the deposit occurring after formation of the 
extraction grid and llso occurring on the extraction grid. 

33. The method of claim 29 wherein the compound comprises 
triethylaluminum. 


34. The method o^ claim 29 wherein the compound comprises 
trimethylaluminum. 



35. The method of cla^n 29 wherein the compound comprises 
at least two different alkyl groiips. 


36. The method of claim £9 wherein the compound comprises 


at least one methyl group and 


iast one ethyl group. 


37. The method of claim 29 wherein electron emission substrate 
temperature is greater than or equal tp\about 250°C during the feeding. 


38. The method of claim 29 wherein electron emission substrate 
temperature is from about 380°C to about\420°C during the feeding. 
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39. ThA method of claim 29 wherein electron emission substrate 
temperature and\reactor pressure are maintained substantially constant 
during the feedina and deposit. 


40. ThJ7 method of claim 29 wherein the aluminum nitride is 
substantially m^orphous. 

41. The methoa of claim 29 wherein the reactor is void of 
plasma during the depositing. 


42\ A field emission device comprising: 
an electron emitter substrate comprising emitters having at least 
a partial covering comprising alumirium nitride; and 

an electrode collector substrate spaced from the electron emitter 
substrate. 

43. The field em^sion device of claim 42 wherein the electron 
collector substrate comRrises a face plate comprising phosphor, and the 
field emission device comprises a field emission display. 

44. Th4 field emission device of claim 42 wherein the electron 
emission substrate comprises a conductive extraction grid formed 
outwardly/of and spaced from the emitters, the covering being received 
over the extraction grid. 


M122I023.P02 A27990I2810S8S 


19 


PAT'VS\AP-00 


45. The field emission device of claim 42 wherein ythe electron 
emission substrate comprises a conductive extraction/ grid formed 
outwardly of and spaced from the emitters, aluminum nitride of the 
covering being in contact with the extraction grid. 

46. The field emission device of clain/ 42 wherein the emitter 
covering consists essentially of aluminum nitride. 

47. The field emission device /of claim 42 wherein the emitter 
covering is void of oxide. 

48. The field emissiop^evice of claim 42 wherein the aluminum 
nitride is substantially am/orphous. 

49. The field ^mission device of claim 42 wherein the covering 
comprises a thickness less than or equal to about 150 Angstroms. 

50. The/field emission device of claim 42 wherein the covering 
comprises a Inickness greater than or equal to about 50 Angstroms. 
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51^ A field emission device comprising: 

an electron emitter substrate comprising emitters having at least 
a partial covering comprising an electrically insulative material other 
than an oxide of silicon; and 

an electrode collector substrate spaced from the electron emitter 
substrate. 

52. The field emission device^ of claim 51 wherein the electron 
collector substrate comprises a face/ plate comprising phosphor, and the 
field emission device comprises a/ field emission display. 

53. The field emission/device of claim 51 wherein the electron 
emission substrate comprises a conductive extraction grid formed 
outwardly of and spacec^from^the emitters, the covering being received 
over the extraction grid. 


54. The field emission device of claim 51 wherein the electron 
emission substrate comprises a conductive extraction grid formed 
outwardly of and spaced from the emitters, aluminum nitride of the 
covering being in/contact with the extraction grid. 


55. The field emission device of claim 51 wherein the covering 
comprises a/ thickness less than or equal to about 150 Angstroms. 
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